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SHOCK ABSORBER VALVE CONSTRUCTION 

The invention relates to a shock absorber valve and 
more particularly to a piston equipped with such valve 
for hydropneumatic, motor vehicle, single-tube shock 
absorbers. In the provided shock absorbers, the valve is 
provided with a valve element movable with respect to 
valve seat for controlling damping ?uid passage. The 
valve also functions in conjunction with a heat expan 
sion element as will be hereinafter explained in greater 
detail. 

In known shock absorber valves of the aforemen 
tioned type a heat expansion element constructed in 
bar or tube form, and frequently consisting of a suitable 
plastic, serves for the compensation of the tempera 
ture-caused viscosity changes of the damping ?uid, 
such as of damping oil. The heat expansion elements 
are constructed and arranged throughout in such a way 
that their expansion taking place with the temperature 
increases presses the valve elements such as, for exam 
ple, centrally mounted valve spring disks stressed for 
bending or valve plates slidable against spring pressure, 
more strongly against a valve seat. In this manner the 
intermediately situated damping ?uid passage is dimin 
ished during the damping operation, simultaneously 
generating a correspondingly greater ?uid “choking” 
in order to compensate for the damping decrease 
caused by the greater ?uidity of the damping oil at the 
elevated temperature. 

In accordance with this invention, shock absorbers, 
especially those of hydropneumatic single-tube con 
struction, are protected against temporary overloads, 
such as arise, for example, in the traversing by a vehicle 
of a very bad stretch of road, through overheating-of 
the shock absorbers, In pressureless two-tube shock 
absorbers such thermal overloads are hardly possible, 
since these shock absorbers in the case of overloads or 
on reaching certain temperatures, the ?uid therein 
begins to foam. As a result the damping performance 
abates and the temperature of the damping ?uid does 
not exceed a certain limit value. 

In the case of single-tube hydropneumatic shock 
absorbers containing a pressurized gas and ?uid such as 
oil or other suitable liquid, however, even at high 
stresses such a foaming of the damping oil does not 
occur so that the damping force remains preserved and 
the temperature of the damping ?uid continues to rise. 
This can lead to harmful effects on the damping ?uid as 
well as on the seals and packing employed in the shock 
absorber. Thus even short periods of overload may 
substantially shorten the life of such a hydropneumatic 
shock absorber. 

It is an object of this invention, therefore, to prevent 
such heat-generated damage caused by brief overloads 
in motor vehicle shock absorbers, especially hydro 
pneumatic single-tube shock ‘absorbers, by appropriate 
construction of the shock absorber valves. This prob 
lem is solved utilizing a shock absorber valve of the 
type mentioned above, according to this invention, by 
allowing a heat expansion element to function as a 
thermal overload switch whereby exceeding a certain 
damping ?uid temperature results in shifting of the 
valve element in the direction of increasing damping 
?uid passage or reduction of the absorber damping 
action. In this manner it is possible to effectively pro 
tect the shock absorber against brief overstrains which 
could lead to thermal overload of the shock absorber as 
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2 
the ?uid damping action is temporarily correspond 
ingly reduced; thus a further temperature rise in the 
damping ?uid is avoided. 
A shock absorber piston of known construction 

equipped with the new shock absorber valve, employs 
known structural features comprising substantially axi 
ally parallel ?uid passage channels and centrally 
mounted valve spring plates, arranged on the opposed 
piston faces and at least partially covering the ?uid 
passage channels. In accordance with this invention, at 
least one heat expansion element in bar form is accom 
modated in a corresponding co-axial bore of the piston 
and is capable of pressing directly or indirectly against 
a valve spring plate lying on the piston face surface 
concerned. Such a shock absorber piston, despite the 
built-in heat expansion element, is of extremely simple 
and conventional construction. Also, with this arrange 
ment of the heat expansion element, the latter can 
conveniently be installed in conventional shock ab 
sorber pistons without the necessity of reconstructing 
other shock absorber parts. 

' Preferably the heat expansion bar consists of a heat 
expansible plastic and is covered at one end by a small 
metal ‘plate laid in the bore of the shock absorber over 
one end of the plastic element. On sufficient heat ex 
pansion of the plastic bar the plate travels partially out 
of the bore and thereby bends the valve spring plates 
from their valve seat on the adjacent piston face sur 
face a sufficient distance so that there occurs a corre 
sponding enlargement of the damping ?uid aperture 
cross-section whereby a corresponding decrease of the 
damping force is effected. 

It has been found, therefore, that effective thermal 
overload protection of shock absorbers can be 
achieved by employing heat expandable bars which 
engage valve spring plates active in the compression 
stroke of the shock absorber piston. However, in re 
sponding to thermal overload, not only is pressure stage 
damping reduced, but also the damping force in the 
draft stage is reduced since the valves of this invention 
remain open in each case whether the absorber is re 
ducing a shock in which the piston is moved into a 
cylinder or retracted therefrom. 
The thermal overload safeguard for shock absorbers 

according to this invention is characterized by its sim 
plicity, the small space requirement and further by the 
ease of installing the heat expansion element or ele 
ments in existing shock absorber pistons without the 
necessity of structural change which might alter their 
precision, damping adjustment in the normal range and 
the like. 

In the drawing there are represented several embodi 
ments of the invention, namely 
FIG. 1 shows-the partially sectioned plan view of a 

shock absorber piston equipped with the new overload 
safeguard; 
FIG. 2 is a section along the line A-B of FIG. 1; 
FIG. 3 is a partially sectioned view of a shock ab 

sorber piston of another embodiment provided with 
valve spring plates; 
FIG. 4 is a shock absorber piston with thermal over 

load switch arranged in the zone of its piston rod, and 
FIG. 5 is a section through a two-tube damper 

equipped with the overload valve. 
The shock absorber piston represented in ‘FIGS. 1 

and 2 is designed for hydropneumatic, motor vehicle, 
single-tube dampers. It is arranged at the inner end of 
the piston rod 1. It consists essentially of the piston 
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body 2 and the‘valve spring plate packs 3 and 4 ar 
ranged on opposed piston faces which together with the 
plate supporting disc 5 and the essentially triangular 
element 6 are screwed by means of the nut r7 on the 
piston rod'end provided with corresponding threads 1'. 

In the piston body 2 there are uniformly distributed, 
relative to the piston center, three ?uid passage chan 
nels 8 which are effective during the draft damping 
stage. Three channel pairs 9 are similarly provided. The 
channels 9 are traversed by the damping fluid during 
the pressure damping stage. To each channel pair 9 
there is allocated a kidney-shaped inflow pocket 10. As 
is shown especially in FIG. l the spring plates 3 largely 
cover the channels 8 through which damping ?uid 
passes during the draft stage, i.e. with the exception of 
the small permanent passages 8’, shown as substantially 
sickle-shaped, while the valve spring plates 4 cover the 
piston channel pairs 9 active during the pressure stage. 
Between each channel pair 9 there is provided a 

pocket bore 11 which is drilled from the lower face of 
the piston as viewed in FIG. 2, which face is oppositely 
disposed to that having the kidney-shaped in?ow 
pocket 10. Into each of these bores there is inserted a 
heat expansion bar 12 consisting preferably of ther 
mally expansible plastic; each bar is covered by a metal 
plate 13. The heat expansion bars 12 and their metal 
plates 13 are formed and dimensiond in such a way that 
during the normal damping work they are disposed in 
the bores 11 and, therefore, do not lie against the lower 
valve spring plate pack 4. However, as soon as the 
damping ?uid temperature exceeds a certain predeter 
mined maximum value, as can be the case for example, 
in traveling over an especially bad stretch of road, then 
the bars 12 expand correspondingly whereby the metal 
plates 13 move partially out of their bores 31 and 
thereby bend the valve spring plates 4, (which like the 
upper valve spring plates 3 are centrally mounted) 
away from the lower piston face surface. Thereby not 
only is the pressure stage damping correspondingly 
reduced, but simultaneously also the draft stage damp 
ing, since during the individual draft stage phases the 
pressure stage valves are bent off or lifted off their 
valve seats. Thereby the damping force during the in 
ward and outward movements of the piston rod l are 
similarly decreased so that temporarily less movement 
energy is dissipated and, therefore, a further tempera 
ture rise which could lead to damage to the damper is 
avoided with certainty. 

It is obvious that within the scope of this invention 
many modi?cations are possible. For example, the heat 
expansion element acting as a thermal overload switch 
can also be used in other valve systems, such as those 
with valve plates, valve cones or valve balls supported 
.by spiral springs, with like success. In these cases, 
therefore, with a correspondingly strong temperature 
rise the heat expansion element can likewise lift off the 
valve plate or the valve cone from the valve seat in 
order to thereby achieve a corresponding weakening of 
the choking or damping effected by the shock ab 
sorber. 

In the embodiment illustrated in FIG. 3 a shock ab 
sorber piston which is depicted, is provided with sub 
stantially axially parallel ?uid passage channels 14 and 
valve spring plate packs l5 and 16 arranged on op 
posed piston faces and at least partially covering the 
channels 14. Plates l5 and 16 are mounted centrally as 
illustrated with a disc spring 17 positioned therebe 
tween so that there is provided an axially yieldable 
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4 
clamping action for the valve spring plates 15 and 16. 
In an annular groove 18' in the piston body t8 there is 
inserted a heat expansion ring 19. As soon as the tem 
perature of the damping ?uid exceeds a certain maxi 
mum value, the valve spring plate pack 15 can be lifted 
off or de?ected against the action of the disc spring 17 
from the piston face surface 18". Thereby, on the one 
hand, the characteristic of the valve spring plates 15 is 
altered in the sense of a lower damping force. It is 
obvious that the spring plates 16 situated on the other 
side of the piston body 18 can similarly be made into a 
thermal overload switch by a heat expansion ring 19. 
The shock absorber piston represented in FIG. 4 is 

provided with a piston body 22 having ?uid passage 
channels 20 and 21. The body 22 is fastened to the 
inner end 23’ of the piston rod 23. The piston rod 23 is 
here provided in a known manner with a pocket bore 
24, in which there is a further ?uid passage channel 
interconnecting the working spaces lying on opposite 
sides of the piston body 22. Such passage is controlled 
by a slider valve 26 seated on the end of a heat expan 
sion bar 25 accommodated in the hollow piston rod. 
According to this invention, this slider valve 26 is ar 
ranged in respect to the heat expansion bar 25 in such 
a way that it holds the fluid passage channel in the 
piston rod 23 normally closed or constricted, but frees 
it in the case of excessively high temperature of the 
damping ?uid. For this purpose, the slider valve 26 is 
permanently connected with the heat expansion bar 25 
by means of a valve neck 28 forming a ?uid annular 
channel 27; neck 28 is also provided with a continuous 
longitudinal bore 26’ branching off the ?uid annular 
channel 27. In the hollow part of the piston rod 23 
there are provided radial inflow bores 23’ which are 
normally covered by the slider valve 26, but on exces 
sive expansion of the heat expansion bar 25 they enter 
into ?uid connection with the annular channel 27 sur 
rounding the valve neck 28. 
Through the spiral pressure spring 29 which is sup 

ported against the annular nut 30 screwed into the end 
of the piston rod 23, the valve unit 26, 28 and 25 can be 
pressed back in each case into its normal starting posi 
tion. The heat expansion bar 25 advantageously con 
sisting of plastic is regularly capable by itself of return 
ing after cooling into its starting position without re 
quiring corresponding spring return or guide means. In 
the embodiment of FIG. 4 the slider valve 26 is addi 
tionally provided with one or more permanent, passage 
channels 26" which form a constantly open bypass to 
the piston valve. 

Finally it is further shown in FIG. 5 that the thermal 
overload switch can theoretically also be used in two 
tube shock absorbers. The two-tube shock absorber, 
represented consists of the inner tube 31 and the outer 
tube 32 between which the annular chamber 33 serves 
for the reception of the ?uid volume displaced by the 
entering piston rod 34. On the piston rod 34 there is 
mounted the piston 35 which is provided with corre 
sponding ?uid valves. Between the working chamber 
36 and the annular chamber 33 there is arranged the‘ 
characteristic base valve 37 usual for such two-tube 
dampers. Valve 37 consists of the base piece 38 in 
serted in the lower end of the inner tube 31 with the 
valve body 39 seated axially slidably in it, pressed by an 
annular spring 40 against valve seating surface 38' on 
the base piece 38. 

In the interior of the valve body 39 there is also a 
valve tappet 41 which in the inward movement of the 
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piston rod 34, opens the ?uid passage controlled by it 
so that ?uid can escape from the working chamber 36 
into the annular chamber 33. Conversely, piston 35 in 
its outward movement allows passage of ?uid from the 
annular chamber 33 into the working chamber 36. In 
order to also achieve a thermal overload protection in 
this embodiment there is installed in the base piece 38 
a heat expansion element 42 consisting of plastic. This 
can consist, for example, of a heat expansion ring 
which can be provided on its upper edge facing the 
valve body 39 with notch-type liquid passages. If the 
damping ?uid exceeds a certain temperature, the heat 
expansion ring 42 lifts the valve body 39 off valve seat 
surface 38' so that there arises here a damping ?uid 
passage which results in a corresponding reduction of 
the base valve damping whereby a further rise of the 
damping ?uid can be prevented also in this case. 
Although FIG. 5 discloses the heat expansion ring 42 

installed directly in the base valve, there can also be 
provided a special overload valve lying parallel to the 
base valve 37. Such overload valve would be disposed 
between the working chamber 36 and the annular 
chamber 33, which overload valve is controlled by a 
correspondingly constructed and arranged heat expan 
sion element in the sense of ‘the, invention, i.e. on ther 
mal overload it is opened and thereby brings about a 
drop of the damping force. 
What is claimed is: 
l. A hydropneumatic shock absorber for a motor 

vehicle or the like, comprising a damping piston mov 
able within a tube containing damping ?uid, said piston 
having fluid passages therethrough and spring-loaded 
valve means at least partially covering and restricting 
the ?uid ?ow through said passages, at least one heat 
expandable element disposed in a pocket formed in 
said piston; said heat expandable element being in ther 
mal contact with said damping ?uid and arranged in 
such manner relative to said valve means, that during 
normal operation of said shock absorber with said 
damping ?uid at a temperature within a desired range, 
said heat expandable element does not alter the rela 
tionship of said valve means relative to said ?uid pas 
sages; said heat expandable element moving said valve 
means away from said covering relationship with said 
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?uid passages to enable a greater and less restricted 
?uid ?ow through said passages when said damping 
?uid temperature exceeds the maximum temperature 
in said desired range. 

2. The shock absorber of claim 1 in which said ?uid 
passages are axially parallel and said valve means com 
prises spring plates arranged on opposite piston faces at 
least partially covering said passages, and said heat 
expandable element comprises at least one element in 
bar form disposed in said pocket of bore form which is 
axially parallel to the axis of said piston movement; said 
element in bar form being adapted to urge its free end 
in the direction of the adjacent valve spring plate lying 
on the piston face from which said element free end 
extends. 

3. The shock absorber of claim 2 in which each heat 
expandable bar consists of thermally expandable plas 
tic material and a metal plate inserted in the pocket 
bore; said metal plate on suf?cient heat expansion of 
the plastic bar moving partially out of the bore and 
against the adjacent valve spring plate. 

4. The shock absorber of claim 3 in which each heat 
expandable bar is in cooperative engagement with said 
valve spring plates effective in the pressure stage of the 
shock absorber piston movement. 

5. The shock absorber of claim 2 in which said ?uid 
passages are three groups of ?uid ?ow channel pairs 
arranged uniformly circumferentially through said pis 
ton with damping ?uid ?owing therethrough during the 
pressure stage; each channel pair having a common 
in?ow pocket and characterized in that between each 
channel pair there is provided said bore receiving said 
heat expansion bar; said bore being drilled into the 
piston body from the piston face surface lying away 
from the in?ow pocket. 

6. The shock absorber of claim 1 characterized in 
that said valve means comprises valve spring plates 
disposed on at least one piston face to axially yield 
relative to an interposed biasing means and be lifted by 
said heat expansion element which is placed in an an 
nular groove made in the adjacent piston face surface 
against the action of the biasing means. 

* * * * * 


